Maternal exposure to the synthetic cannabinoid HU-210: effects on the endocrine and immune systems of the adult male offspring.
Natural and synthetic cannabinoid receptor agonists have been described to exert profound effects on both the neuroendocrine integration and the functional responses of the immune system. In the present study, Wistar rats were exposed to the highly potent cannabinoid agonist HU-210 (1, 5 and 25 microg/kg) during gestation and lactation and the ensuing effects on several endocrine and immune parameters of the adult male offspring were analyzed. Perinatal exposure to HU-210 partially affected the distribution of lymphocyte subpopulations in the spleen and peripheral blood. The major changes observed occur after maternal exposure to the 25 microg/kg dose of HU-210. There was a reduction in the T-helper subpopulation in the spleen and a dose-related decrease in the rate of T(helper)/T(cytotoxic) in peripheral blood lymphocytes. Concanavalin-A and lipopolysaccharide-induced proliferation were normal in all the groups tested. In the same animals, perinatal exposure to HU-210 did not affect basal levels of growth hormone, IGF-1, prolactin, or follicle-stimulating hormone. Basal values of luteinizing hormone were elevated in animals given the 1 microg/kg dose of HU-210. Corticosterone levels were reduced in the animals exposed to the higher dose of HU-210 during gestation and lactation. These animals exhibited a decreased responsiveness of the hypothalamo-pituitary-adrenal (HPA) axis to the stimulation with a single injection of HU-210 (20 microg/kg, i.v.) at adult ages, which may reflect the onset of long-lasting tolerance to the HPA-activating properties of cannabinoids. The opposite pattern of response was found in the animals given the 1 microg/kg dose, in which a sensitization of the corticosterone response to acute HU-210 was observed. The present work reveals that maternal exposure to cannabinoids results in minor changes in the development of the immune system, but may induce long-lasting alterations in the functional status of the HPA axis.